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SNUPPS SPARE PARTS
PHILOSOPHY
Mel Sanazaro
Union Electric Company
St. Louis, Missouri

Abstract
SNUPPS, Standardized Nuclear Unit Power Plant offers an opportunity for
development of a unique spare part philosophy.

INTRODUCTION
Applications were submitted to the AEC for per
mits to construct and operate five standardized
units in April, 1974. Projected commercial
operation dates are- (Fig. 3)

The power industry is confronted with an im
portant challenge today. Improved productivity
of existing facilities is receiving attention at
the highest levels of management. Stimulated by
increased cost of replacement power and a need
to reduce dependance on oil, the availability of
nuclear and coal fired facilities have been
scrutinized by the Federal Energy Administration.
A study entitled "A Report on Improving the
Productivity of Electrical Power Plants" cited
spare parts availability through standardization
of plant design and plant component as a measure
to improve plant performance.

UE Callaway Unit 1:
KGE/KCPL Wolf Creek Unit 1:
UE Callaway Unit 2:
RG&E Sterling Unit 1:
NSP Tyrone Unit 1:

October, 1981
April, 1982
April, 1983
April, 1984
April, 1985

The objective of this treatise is to discuss a
unique philosophy of standardization, which
should permit optimization of spare parts in
ventory, reduction of downtime and effective
maintenance planning. The concepts presented
are at this time under consideration and will be
evaluated as cost data is available.

SNUPPS
With the encouragement of the AEC, a group of
utilities, hosted by Northern States Power
Company explored the possibilities of developing
a standardized plant design acceptable for multi
site application with the duplicate plant option.
After a period of discussion and scrutiny by the
Anti-Trust Division of the United States Depart
ment of Justice the-members of SNUPPS Standard
ized Nuclear Unit Power Plant Systems were re
duced to five with sites shown in Fig. 1.

METHODOLOGY
Spare requirements for SNUPPS are determined
from a logical progression of activities shown
in Figure 4. The methodology is presented to
graphically place SNUPPS philosophy in per
spective which is, input to systems analysis,
engineering evaluation of spare parts and ware
housing. Concepts covered by the activity
labeled philosophy are:

Kansas Gas & Electric/Kansas City Power &
Light
Northern States Power
Rochester Gas and Electric
Union Electric

PHILOSOPHY
Categorizing components as to service con
dition and critically
Identification of shared spares
Warehousing
Utilization of the construction schedule to
reduce component inventory
Replacement of components vs. repair in place
Utilization of SNUPPS data base to revise in
ventory levels.

The identical portion of the plant for all units
as defined by SNUPPS is the "Power Block" Fig. 2,
which includes the reactor building, (contain
ment) fuel building, turbine building, auxiliary
building, control building, rad waste building
and the hot machine shop.
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Component classification based on service con
ditions or critically with respect to unit avail
ability is an essential part of SNUPPS spare parts
program. This activity designated as systems
analysis is accomplished by analyzing piping and
instrumentation diagrams, systems descriptions,
schematics, one line diagrams and technical
specifications. Components are classed according
to criteria developed from the SNUPPS philosophy
which simply stated, is the highest order of
priority should be given to those components
which will affect unit availability and reliabil
ity if a failure should occur. The next order of
priority is given to components subjected to
severe service wear or erosion, such as a modu
lating or flow control valve. The priority system
is intended to focus maximum engineering evalua
tion on components requiring special sparing
considerations.

curement and shipping arrangements. The latter
may sacrifice some control over these functions,
but the cost of warehousing would be reduced as a
separate organization and facilities are not re
quired .
Regardless of the physical location, common spares
warehousing will reduce inventory and consequent
ly stores charges without jeopardizing plant
availability. Incidentally sampling of SNUPPS
members indicates that annual stores charges
range from 20-307,.
The SNUPPS start up schedule, five units during
a four year period will be utilized to control
the inventory levels of components which develop
flaws of a generic nature. Since a major portion
of failures are fatigue or wear out, the first
units will provide operating and maintenance
data necessary for identification of failed com
ponents and failure modes. This information will
be used to adjust the total SNUPPS inventories.

During recent years, lead time for parts has in
creased at an alarming rate. Deliveries for
forgings or castings are routinely quoted as 1012 weeks for a relatively small forging such as
a valve stem. Large components, turbine rotors
require 15-18 months. Consequently the power
industry has increased spares inventories to pro
vide insurance against the unavailability of long
lead time components. In view of this trend,
SNUPPS has developed a concept knox-jn as shared
spares which are components commonly owned by
SNUPPS members. Identification of shared spares
is based on the folloxving criteria;

Reduction of down time is the ultimate objective
of any maintenance programs. During the early
life of a power plant, utilities are often
plagued by infant mortality of components or
early failures. Since causes for failures of the
nature are due to substandard quality control
during the manufacturing process, improper in
stallation or design error, they are not expected
to be repetitive. The randomness of this type
failure creates a sparing problem in that it is
difficult to anticipate which component will fail.
Therefore, sparing for infant mortality components
may be costly and ineffective. When confronted
with loss of generation and no immediate source
for replacement of the failed component, utilities
with 2 unit plants will re-direct or cannibalize
the unit under construction. Although this
practice is not a desirable method for obtaining
spares, it is an expedient measure used to main
tain production. The SNUPPS schedule once again
can be utilized to an advantage. With compon
ents in production over a four year period, SNUPPS
utilities have a potential supply "coming down
the line". The obvious hazard posed by this
method of obtaining spares is the possibility of
construction delays. Therefore redirection would
be used judiciously and with no impact on start
up schedules.

Lead time, as previously mentioned is a major
cons ideration.
Low failure or replacement rate-components
having long mean time to failure or low turn
over rates could be stocked at a remote
location, while providing availability, not
significantly changing mean time to repair
during the life of the plant.
Cost - this criteria is dependent upon both
lead time and failure rate. That is, the
total dollar outlay alone does not consti
tute a shared spare. For example, a valve stem
or disc costing a few thousand dollars may be
identified as a shared spare primarily on the
basis of a.low failure rate. Whereas pump
internals costing many thousands more could be
stocked on an individual ownership basis be
cause industry data indicates a high failure
rate.

Another area of interest is repair in place ver
sus replacement concept. Repair in place is used
in this case to mean disassembly of a component
at its location, repair or replacement of de
fective part and assembly. Replacement on the
other hand refers to removal of the component
from its location and replacement with another
component. For selected components, the overall
effect would be reduction of mean time to repair.
However, identification of these components is
usually dependent upon accessibility, quality
assurance requirements and general arrangement.
SNUPPS will utilize a 3/4" scale model of the
power block to determine the accessibility and

Through this form of common ownership, the cost
for providing a high degree of availability of
components class as shared spares should greatly
be reduced.
Warehousing of common spares poses a problem yet
to be resolved. There are two possibilities
however, centralized warehousing, and designated
warehousing located at each plant site. The
former offers central control of inventory, pro
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arrangement of the components in question. The
model built by the lead A.E. Bechtel Corporation
will detail piping down to 3/4 inch.
An effective tool in development of an inventory
management program is feedback of component
operating experiences. Reliability data in the
form of mean time to failure is useful for
anticipating spare requirements before failure
occurs. The standardized plant concept increases
the data base of components operating with
identical stress levels, thereby simplyfying
failure analysis.
In conclusion, Standardized plant design offers
an opportunity to increase spare parts avail
ability through pooling of resources. The impact
on unit availability should be a favorable one.

References:
"The SNUPPS Duplicate Plant Concept"
D. F. Schnell
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